Introduction
Decrosslinking causes drasric changes in physical and chemical properties of crosslinked polymers. Thus, decrosslinking is an attractive process in the fields of functional materials and polymer recycling [1] . Especially, photo-triggered degradation that provides easy spatial control without thermal damage is advantageous in many applications [2, 3] .
Herein we propose two novel photolabile crosslinkers, 1,4-diacetylbenzene 1,4-bis(O-methacryloyl)dioxime (DBzM) and 1,3,5-triacetylbenzene 1,3,5-tris(O-methacryloyl)trioxime (TBzM) described in Fig. 1 . Both crosslinkers have O-methacyloyloxime moieties that are polymerizable and photolabile.
Higher photoreactivity and thermal stability has already been reported for O-acyloxime moieties [4] . As polymerizing group, we selected methacylates instead of acrylates because the former in main-chains preferentially gave vinilidene units [5, 6] , while the latter tended to be transformed in pendant amino groups after hydrolysis [7] . In this communication, we report the characteristics of DBzM and TBzM and their photodegradation behavior after photocuring with methyl acrylate (MA).
Experimental
MA was purified with neutral alumina column prior to use. 1,3,5-Triacetybenzene trioxime was prepared as described previously [8] . 1,4-Diacetybenzene dioxime was obtained from 1,4-diacetylbenzene and hydroxylamine hydrochloride: 1 A crosslinker and diphenyl(2,4,6-trimethylbenzoyl)phosphine oxide (TPO) as a photoinitiator were dissolved in MA. After bubbling with nitrogen gas, the mixture was put on quartz substrates, covered with a 50 µm-thick poly(ethylene terephthalate) (PET) film, and irradiated with a Hayashi LA410 mercury xenon lamp with 250 mW/cm 2 of light at 365 nm for 60 s. After removing the PET film, the substrates were baked at 80 °C for 2 min on a hot plate.
Photodegradation was carried out with an Ushio ULO-6DQ (6 W) low pressure whose intensity was 1.8 mW/cm 2 at 254 nm. Irradiated films were soaked in tetrahydrofuran (THF) for 3 min at room temperature. The film thickness was measured with a Mitsutoyo SJ210 stylus profilometer.
Results and Discussion
Simultaneous thermogravimetry / differential thermal analysis revealed that DBzM and TBzM were thermally stable below 150 °C.
Photocuring of the formulation consisting of TPO / acryloxime unit / MA = 1 / 3 / 1,000 (mol/mol) at λ > 310 nm afforded copolymers of DBzM and MA (DBzM-MA), and TBzM and MA (TBzM-MA) as rigid and smooth surfaced films. These films were insoluble in THF, indicating the formation of networked structures.
Cured films were further irradiated with 254 nm light. Figure 2 shows UV spectral changes for DBzM-MA and TBzM-MA films on irradiation at 254 nm. A peak at 274 nm in DBzM-MA and a shoulder around 250 nm in TBzM-MA, both are assingned to À� À* transition of benzen rings bearing O-acyloxime moieties, decreased on irradiation at 254 nm. IR difference spectra between non-irradiated and 254-nm irradiated films clarified that both polymers showed the decreases around 1740 cm � 1 where C=O stretching bands in O-acyloxime moieties located.
These results indicate the proceeding of photoreaction of O-acyloxime moieties.
The decrosslinking was evidenced by the thickness changes of the polymer films after soaking in THF. The thickness of both polymer films decreased with an increase in irradiation energy at 254 nm. The proposed photoreaction in case of TBzM-MA is illustrated in Scheme 1. In conclusion, TBzM and DBzM were newly prepared as novel photolabile crosslinkers. The crosslinkers were photopolymerized to form networked structure that were able to decrosslink on irradiation at 254 nm.
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